A large number of studies have examined the finding that recognition memory for faces of one's own age group is often superior to memory for faces of another age group. We examined this own-age bias (OAB) in the meta-analyses reported. These data showed that hits were reliably greater for same-age relative to other-age faces (g ϭ 0.23) and that false alarms were reliably less likely for same-age compared with other-age faces (g ϭ Ϫ0.23). Further meta-analyses of measures of signal detection demonstrated that, although no difference in response criterion was evident (g ϭ Ϫ0.01), discriminability was reliably better for same-age compared with other-age faces (g ϭ 0.37). As well, children, younger adults, and older adults exhibited superior discriminability for same-age compared with other-age age faces. Thus, the OAB appears to be a robust effect that influences the accuracy of face recognition. Theoretical accounts of the OAB have generally suggested that it reflects more extensive, recent experiences with one's own age group relative to other-age groups. Additional analyses were supportive of this account as the OAB was present even for groups (e.g., older adults) that had prior experiences as members of another age group. However, the most comprehensive account of the OAB will also likely invoke mechanisms suggested by social-cognitive theories.
Faces are perhaps the most conspicuous feature of daily social interactions. The face reveals a host of information, including details of age, gender, and other identity-relevant information specific to the individual. In addition to information about physical appearance, the face reveals information about the individual's mood, his or her attentiveness, and potentially his or her intentions (Bruce & Young, 1986) . The face also likely provides the most distinctive information available to identify an individual as someone who is known.
Although human beings have extraordinary abilities to recognize previously seen faces, a number of factors influence the accuracy of face recognition (Shapiro & Penrod, 1986) . This is perhaps most important in the context of the justice system, which is still largely reliant on eyewitnesses as a significant source of information in investigating crimes (see Wells, Memon, & Penrod, 2006 , for a review). However, the perils of relying on eyewitnesses have been well documented. For example, the Innocence Project (Scheck, Neufeld, & Dwyer, 2000 ; see also http://www.innocenceproject.org/) comprises a group of lawyers who seek to assist prisoners in cases where innocence may be proven through DNA testing. As of August 2011, the group had assisted 273 prisoners in obtaining their exoneration and release. The most common cause of these wrongful convictions has been mistaken eyewitness identifications. Given such stakes, it is imperative that science develop a complete understanding of those factors that influence face recognition.
Of greatest relevance to the current article is research suggesting that recognition memory is superior for ingroup relative to outgroup faces. Perhaps the most widely investigated example of this phenomenon is the own-race bias, the finding that memory for faces of one's own race or ethnicity is frequently superior to memory for faces of another race or ethnicity (Malpass & Kravitz, 1969; see Meissner & Brigham, 2001 , for a review and metaanalysis). Similar results have been reported indicating that memory is better for faces of one's own gender (e.g., D. B. Wright & Sladden, 2003) , species (Diamond & Carey, 1986 ; see also Pascalis et al., 2005) , or sexual orientation (Rule, Ambady, Adams, & Macrae, 2007) . Moreover, several recent studies (e.g., Bernstein, Young, & Hugenberg, 2007; Hehman, Mania, & Gaertner, 2010; Hugenberg & Corneille, 2009; cf. MacLin & Malpass, 2001) have indicated that such ingroup memory biases may also be manifest for perceptually ambiguous faces (i.e., faces that provide no perceptual information regarding group membership). For example, Bernstein et al. (2007) had participants study faces presented on a red or green background, with the red background denoting individuals putatively attending the same university as the participants and the green background denoting individuals attending a rival university. Results showed that recognition was superior for individuals depicted as being from the same university than from a rival university despite the fact that, across participants, there were no differences in target faces. Thus, face recognition appears to be superior for ingroup faces across a variety of contexts for both perceptually identifiable and perceptually ambiguous faces.
In the current article, we focus on another source of ingroup bias in face recognition, namely, the finding that memory is often superior for faces of one's own age group relative to faces of another age group (i.e., the own-age bias; OAB). The face provides a number of cues that disclose the age of the individual (for reviews, see Berry & McArthur, 1986; Enlow, 1982; M. G. Rhodes, 2009 ). For example, a newborn's head looks wide and vertically short with a relatively small, puglike nose and jaw bones that have yet to fully develop. Additionally, although the eyes of a young child appear large relative to the face, the appearance of the eyes becomes proportionally smaller as the nasal and jaw regions grow. Likewise, the forehead of a child looks large and high because the facial features below it have not fully developed. The forehead continues to grow (and becomes more sloping) but appears more proportionate as the remainder of the face develops. Development is also characterized by the growth of the nose and nasal bridge (necessary to accommodate a progressively larger lung capacity) into a more angular shape. Although growth ceases at approximately 20 years of age, the face continues to change. Nose and ear cartilage grow, enlarging the size of those features. The skin also undergoes an array of changes in texture and appearance, initially being soft and firm during childhood and drooping, sagging, and wrinkling by middle age. In addition to such wrinkling, hair becomes gray and of a lesser quantity; eyebrows become thicker; the relative size of the eyes, now more sunken, changes; and the shape of the lips changes as fatty tissue dissipates.
Perhaps because a rich set of facial cues indicative of age are available, several lines of evidence suggest that age information is rapidly extracted. For example, on the basis of event-related potential (ERP) data, Mouchetant-Rostaing and Giard (2003; see also Ebner, He, Fichtenholtz, McCarthy, & Johnson, 2011; Wiese, Schweinberger, & Neumann, 2008) concluded that age processing occurs within 145-185 ms of the onset of a face. Other behavioral data indicate that individuals rapidly categorize the age of a face (e.g., Johnston, Kanazawa, Kato, & Oda, 1997 ; see also M. G. Rhodes, 2009 , for a review) and can make such age categorizations accurately following presentations as brief as 200 ms (e.g., Bruyer, Lafalize, & Distefano, 1991; Bruyer, Mejias, & Doublet, 2007) . As well, age appears to be one of several essential sources of information that are extracted in obligatory fashion from familiar and unfamiliar faces (cf. Bruce & Young, 1986; G. Rhodes, 1988; Valentine, 1991; Wright et al., 2008) . The impact of this obligatory processing on memory for faces may be dependent on both the age of the rememberer and the age of the target face.
Studies of the interaction of the age of the rememberer and the age of target faces typically involve presenting participants with a succession of faces, some from the same age group and some from a different age group, one at a time. Memory for such faces can then be tested by re-presenting the studied faces, most often in addition to faces that were not studied, for a test of recognition. The earliest work on the OAB (e.g., Bäckman, 1991; Bartlett & Leslie, 1986; was motivated by the finding that children and older adults often exhibit poorer recognition performance than do younger adults (e.g., Adams-Price, 1992; Chance & Goldstein, 1984 ; see also Hildebrandt, Sommer, Herzmann, & Wilhelm, 2010) . However, most conclusions about age-related differences in face recognition were drawn using college-aged stimuli. Thus, there was some question as to whether age-related differences in face recognition reflected a developmental change in memory for faces or an interaction between the age of the rememberer and the age of the face (i.e., an OAB).
Early work provided equivocal answers with regard to the prevalence of the OAB, foreshadowing patterns that would emerge in more recent studies. For example, had younger and older adults study faces of younger and older adults. Results from a subsequent recognition test showed that younger adults exhibited superior recognition for young compared with older faces, whereas older adults showed no difference in recognition on the basis of face age. Bäckman (1991) also observed that younger adults exhibited superior memory for faces of younger individuals compared with faces of older individuals. However, whereas a group of younger older adults (63-70 years of age) showed better memory for older compared with younger faces, two groups of older older adults (with mean ages of 76 years and 85 years, respectively) showed no such OAB. An early study with children (Goldstein & Chance, 1964) likewise provided mixed data regarding the prevalence of an OAB, but subsequent studies have suggested that children may exhibit an OAB (e.g., Anastasi & Rhodes, 2005; Hills & Lewis, 2011) .
More recently, there has been a significant surge in interest in the interaction of participant age and target age in memory. For example, prior to 2000, approximately 15 studies examined memory for faces or memory for the characteristics of studied individuals (e.g., List, 1986 ) as a function of the age of the target and age of the rememberer. However, since 2000, at least 43 additional studies have been conducted, including 36 since 2005. Although a number of studies have revealed a robust OAB (e.g., Anastasi & Rhodes, 2005; , Cassia, Picozzi, & Bricolo, 2008; Perfect & Moon, 2005) , other studies have failed to observe an OAB (e.g., Ebner & Johnson, 2009; Memon, Bartlett, Rose, & Gray, 2003; Mondloch, Maurer, & Ahola, 2006; Rose, Bull, & Vrij, 2005; Wilcock, Bull, & Vrij, 2007) . Such inconsistencies in part motivate the meta-analytic review reported in this article, as meta-analysis is ideally suited for determining whether the OAB is a reliable effect. However, more important, a metaanalysis can address theoretical perspectives on the OAB.
Theories of the OAB
The predominant account of the OAB (e.g., Kuefner et al., 2008 ; but see the General Discussion section for an alternative account) suggests that individuals have more extensive experience or contact with members of their own age group relative to other age groups. Such contact facilitates the development of perceptual expertise that supports face recognition for same-age compared with other-age faces (cf. Valentine, 1991) . A parallel to this idea may be found in theories suggesting that the own-race bias reflects more extensive contact and thus greater perceptual expertise for own-race relative to other-race individuals (see Meissner & Brigham, 2001 , for a review). Within the own-race bias literature, this has been investigated by examining self-reported contact with individuals of another race (e.g., Slone, Brigham, & Meissner, 2000) or by testing individuals who vary in the amount of contact with individuals of another race (e.g., Chiroro, Tredoux, Radaelli, & Meissner, 2008; Sangrigoli, Pallier, Argenti, Ventureyra, & de Schonen, 2005; D. B. Wright, Boyd, & Tredoux, 2003) . For example, Sangrigoli et al. (2005) tested Korean adults who had been adopted as children (prior to the age of 9 years) by Caucasian families in France and Korean adults who had briefly resided in France. Adoptees exhibited better recognition of Caucasian compared with Asian faces, whereas Korean adults living briefly in France demonstrated superior memory for Asian compared with Caucasian faces (but see de Heering, de Liedekerke, Deboni, & Rossion, 2010) . Thus, these data suggest a face processing system that is amenable to experience.
Similar strategies have been used within studies reported in the OAB literature to understand the role of experience and contact in recognition of same-age and other-age faces. For example, several studies have examined recognition of same-and other-age faces as a function of self-reported contact with these groups (Chance, Goldstein, & Andersen, 1986; Ebner & Johnson, 2009; . Chance et al. (1986) had young adults study faces of adults and infants and collected data on the amount of experience each participant had providing care for infants. Although all participants exhibited superior recognition of adults compared with infants (i.e., an OAB was evident), participants with prior experience with infants demonstrated better memory for faces of infants than participants with little experience with infants. had younger and older adults study same-age and other-age faces and then take a recognition test. They also administered a measure of contact to participants, inquiring about personal exposure to other age groups, exposure through the media, and any other forms of exposure to other age groups. Both older and younger adults reported more contact with same-age relative to other-age individuals, and both groups exhibited an OAB in recognition memory. In addition, the difference in the amount of exposure to same-and other-age faces was reliably related (␤ ϭ .30) to the difference in recognition for same-age versus other-age faces. Ebner and Johnson (2009) likewise administered a measure of contact to older and younger adults, and both groups reported more contact with sameage than other-age individuals. Participants also studied younger and older faces but did not exhibit an OAB on a subsequent test of recognition. For younger adults, the amount of contact with older adults was positively related to recognition of older faces (␤ ϭ .43), whereas, for older adults, no reliable relationship was apparent between contact with younger adults and recognition of younger faces. Thus, on the basis of the few studies available, the amount of contact measured via questionnaires generally appears to be related to recognition of other-age faces, in contrast to evidence from the own-race bias literature suggesting little role for measured contact (Meissner & Brigham, 2001) .
Another approach has been to test individuals with differing degrees of actual contact with another age group (Cassia, Kuefner, Picozzi, & Vescovo, 2009; Cassia, Picozzi, et al., 2009; Harrison & Hole, 2009; Kuefner et al., 2008; Kuefner, Cassia, Vescovo, & Picozzi, 2010) . For example, Harrison and Hole (2009) had trainee teachers, with an average of 1.5 years of experience with children, and age-matched controls with no extensive experience with children, study the faces of children and same-aged adults. Control participants exhibited an OAB, with better memory for faces of adults than children. However, trainee teachers demonstrated no OAB and exhibited a nonsignificant trend to have superior memory for faces of children (dЈ ϭ 2.35) relative to adults (dЈ ϭ 2.17). Thus, extensive experience with another age group was associated with enhanced recognition of faces from that age group.
Although experience appears to play a role in the OAB, the nature of the experiences that drive the OAB remains open to debate. In particular, most previously documented ingroup biases in face recognition have tested individuals who will always belong to a specific group. For example, studies of the own-gender bias (e.g., Wright & Sladden, 2003) , with only the rarest exceptions, involve individuals who will not become members of another gender during their lifetime. Likewise, studies of the own-race bias (e.g., Malpass & Kravitz, 1969) only include individuals who are or always will be a member of a particular race or ethnicity in their lifetime.
1 Thus, most studies of ingroup biases in face recognition include individuals whose ingroup membership will never be altered. The OAB represents a key exception to this regularity. That is, aging and development necessitate that individuals who were once members of a particular group (e.g., children) become members of other age groups (i.e., young adults, middle-aged adults, older adults). This progression of membership in multiple age groups may indicate that sufficient experience develops with prior age groups to facilitate recognition beyond one's current age group. Cassia, Kuefner, et al. (2009) reported data indicating that more distant prior experiences may influence the OAB. In particular, they observed that mothers of infants only exhibited a marker of the OAB (i.e., superior memory for upright relative to inverted faces of adults but no inversion effect for infants) if they had not had a younger sibling as a child. In contrast, mothers who had a younger sibling as a child did not exhibit this marker of the OAB. Thus, for mothers who had a younger sibling as a child, a prior experience from childhood modulated perceptual expertise for other-age faces in adulthood. By extension, this might suggest that individuals with opportunities to develop expertise with other-age faces by virtue of prior membership in such groups (e.g., older adults' prior experience as young adults) would be less likely to exhibit the OAB.
Such a premise is consistent with several reports of younger adults but not older adults demonstrating the OAB (e.g., Bartlett & Leslie, 1986; Havard & Memon, 2009; M. G. Rhodes, Castel, & Jacoby, 2008; Wiese, Schweinberger, & Hansen, 2008) . For example, Wiese, Schweinberger, and Hansen (2008) had older and younger adults study old and young faces. Whereas younger adults exhibited a strong OAB, older adults showed no OAB. Wiese, Schweinberger, and Hansen speculated that young adults had primarily been exposed to younger adult faces during their lifetime and thus exhibited enhanced recognition of those faces. In contrast, older adults, who had formerly been young, had sufficient experience with both age groups to support recognition performance for both young and old faces (but see Freund, Kourilova, & Kuhl, 2011) . As such, prior experiences may contribute to recognition of same-age and other-age faces and thus may eliminate or diminish the OAB.
An alternative experience-based account suggests that only the most recent experiences contribute to the OAB (Hills & Lewis, 2011; cf. Harrison & Hole, 2009; O'Neil & Webster, 2011) . For example, Hills and Lewis (2011) had young adults and 4-to 6-year-old, 7-to 9-year-old, and 9-to 12-year-old children study the faces of young adults, older adults, and 8-year-old children.
Whereas younger adults demonstrated superior memory for faces of young adults relative to other age groups, an OAB in face recognition was only apparent for children 7-9 years old. However, children from other age groups exhibited no difference in recognition for faces of children compared with other age groups. There are important limitations of these data. First, as Hills and Lewis noted, a longitudinal design would be necessary to determine whether face recognition actually changes with age. Second, the age range of the child stimuli used consisted of only faces of 8-year-olds rather than faces from all age groups, leaving open the possibility that the effects reported may reflect the particular stimulus materials used rather than a general principle of face recognition. Nevertheless, Hills and Lewis's (2011) data are suggestive of a highly flexible face processing system that rapidly acquires expertise with frequently experienced faces but rapidly loses this expertise as the ability to distinguish faces of a particular age group becomes less important. From this perspective, the OAB should only be prevalent for those age groups with which individuals have the most frequent, recent experiences, likely those of the same age (but see Cassia, 2011 , for a different version of this account).
Thus, we tested two variants of an experience-based account in the meta-analyses reported. One account suggests that only the most recent experiences contribute to the OAB (Hills & Lewis, 2011) . Support for this would come from finding that the OAB is similar across age groups. An alternative account would suggest that prior experiences as a member of another age group mitigate the tendency for memory to be superior for same-age faces (cf. Lindholm, 2005) . Support for this would come from finding variations in the OAB across age groups. This is best tested by examining effect sizes for older adults. That is, older adults have been a member of other age groups, in contrast to children and younger adults who have little or no experience as a member of another age group. Thus, finding that older adults do not exhibit an OAB would be consistent with the idea that experiences across a lifetime support recognition of same-age and other-age faces. In all, the OAB represents a unique opportunity, generally unavailable when examining other ingroup biases, to determine whether prior experience in an outgroup moderates subsequent ingroup biases in face recognition.
Overview of the Meta-Analyses
In the current study, we report a meta-analytic and theoretical review of the OAB literature. A meta-analysis is a quantitative summary of a research literature that describes and tests the magnitude of various effect sizes across studies. One can think of an effect size as a standardized score, analogous to a z score, for a dependent variable or variables of interest. Using such effect sizes, one can examine the influence of possible moderator variables and determine where effect sizes reliably converge or differ (Hedges & Olkin, 1985) .
The meta-analyses reported can serve several purposes. In particular, prior work has provided mixed evidence regarding the existence of an OAB in face recognition, and meta-analysis is ideally suited for determining whether the OAB is a reliable effect. In addition, a number of methodological variations have been used in studies of the OAB, such as different types of criterion tests, different instructions at encoding, and variations in the time allotted to study faces. A meta-analysis can determine the degree to which these factors moderate the OAB. Most important, a metaanalytic review can address and clarify the role of experience in OAB. As noted previously, finding that the OAB is similar across age groups would be consistent with accounts suggesting that the OAB is driven by more recent experiences with one's own age group. In contrast, an asymmetric OAB, particularly any null effects for older adults, would suggest that experiences accrued over a lifetime drive the OAB.
We investigated the OAB by focusing on four key dependent measures. In particular, we examined the OAB with regard to hits (i.e., correctly identifying a previously studied face as "old") and false alarms (i.e., mistakenly identifying a face that was not previously studied as "old"). However, the levels of hits and false alarms alone do not provide a complete account of recognition performance. That is, optimal recognition performance is reflected by a high level of hits and a correspondingly low level of false alarms. Thus, for those studies that provided such data, we examined signal detection estimates (Macmillan & Creelman, 2005) of performance to examine estimates of discriminability and response criterion. Discriminability (i.e., sensitivity) refers to the ability to distinguish between previously studied and new items, typically measured as the standardized difference between hits and false alarms, respectively (i.e., dЈ). Response criterion refers to the amount of evidence the rememberer requires to deem an item "old." It is typically calculated on the basis of the distance from the intersection of the old and new distributions (i.e., dЈ/2) and is measured in standardized units: C ϭ z FA Ϫ dЈ/2. Neutral responding is indicated by a value of 0, whereas values above 0 are indicative of conservative responding and values below 0 are indicative of liberal responding.
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Of key interest are patterns of data for discriminability. That is, a robust OAB would be evident in positive effect sizes for discriminability, whereas null effects (or negative effect sizes) for discriminability would argue against a general OAB. As well, reliable effect sizes for discriminability across age groups, particularly for older adults, would be consistent with a narrow, experienced-based account. In contrast, asymmetries in effect sizes for discriminability across age groups (e.g., no OAB for older adults) would be consistent with the notion that more distant prior experiences moderate the OAB. In all, we tested the robustness and basis for the OAB in the meta-analyses reported. 2 We note that we could not calculate signal detection measures for studies using a forced-choice test. For a forced-choice test, participants are presented with a studied face and one or more lures simultaneously and must decide which stimulus was presented during the study phase. Hits are measured as the proportion of correct responses and false alarms as the proportion of incorrect responses, which is the complement (inverse) of the correct identification rate. Given that a participant must always deem one face studied, such measures are thought to be criterion neutral. Although it is possible to calculate a measure of discriminability for forcedchoice tests (see Macmillan & Creelman, 2005) , none of the studies reported provided sufficient data to do so. Likewise, signal detection measures are not possible for studies using a lineup at test. These are typically a variant on the forced-choice procedure and include only one or two observations per participant.
Method
Studies for the meta-analyses were obtained from a computerized search of PsycINFO, Web of Science, Google Scholar, and Dissertation Abstracts using the keywords recognition, face recognition, other-age effect, and own-age bias. Additional searches were conducted through manual inspection of published articles and through reverse citation searches of published articles. Finally, an attempt was made to document the unpublished literature by requesting unpublished data from researchers active in the face recognition literature. All searches were concluded by May 2011.
For an article to be included in the meta-analyses, the experiment(s) reported must have (a) manipulated the age of the face studied, comprising stimuli that were congruent with the age of the participants and at least one group of stimuli that was not congruent with the age of the participants; (b) used photorealistic, upright faces that were unfamiliar to the participants; (c) administered some form of a recognition memory test for the faces studied; and (d) reported means and standard deviations or enough statistical information (e.g., F, t, or p values) to permit the estimation of effect sizes.
3 When studies did not include enough information, we contacted the authors to ask them to provide the missing information. If this was unsuccessful, the study was either excluded from the meta-analyses or, if partial data were present, the effect size was conservatively estimated on the basis of the information reported in the text.
A total of 123 effect sizes from 43 studies met the inclusion criteria for the meta-analysis based on hits. These articles were published between 1964 and 2011 and included a total of 4,101 participants.
A total of 127 effect sizes from 42 studies met the inclusion criteria for the meta-analysis based on false alarms. These articles were published between 1964 and 2011 and included a total of 4,088 participants.
A total of 87 effect sizes from 27 studies met the inclusion criteria for the meta-analysis based on discriminability. These articles were published between 1986 and 2011 and included a total of 2,879 participants.
A total of 67 effect sizes from 22 studies met the inclusion criteria for the meta-analysis based on measures of response criterion. These articles were published between 1986 and 2011 and included a total of 2,237 participants.
Listing and Discussion of Coded Variables
The studies included in the meta-analyses are listed in Table 1 . Each study was coded with respect to several variables that may influence the strength and direction of effect sizes. The majority of these variables comprised methodological characteristics of the experiments (e.g., study duration), although other classes of variables, such as the age of the participants tested, have been manipulated. We first discuss the categorical and then the continuous variables that were coded.
Age group. Although the majority of studies have tested college-aged students (i.e., younger adults), other studies have examined memory for same-and other-age faces in children (e.g., Anastasi & Rhodes, 2005) , middle-aged adults (e.g., Anastasi & Rhodes, 2006; D. B. Wright & Stroud, 2002) , and older adults (e.g., Bartlett & Leslie, 1986; Firestone, Turk-Browne, & Ryan, 2007 Type of encoding. The majority of studies have not provided specific instructions at encoding, allowing participants to study faces in any manner chosen. Such self-directed encoding can be contrasted with other studies that have directed participants to attend to item-specific characteristics of the faces, such as pleasantness (e.g., Bartlett & Leslie, 1986) , kindness (Crookes & McKone, 2009) , emotion (e.g., Ebner & Johnson, 2009) , or the age of the individual pictured (e.g., Anastasi & Rhodes, 2006) , among other tasks. An additional study instructed participants to engage in elaborative encoding by forming an association between two faces (M. G. Slessor, Laird, Phillips, Bull, and Filippou (2010) and Ebner, He, Fichtenholtz, et al. (2011) examined gaze following in younger and older adults for young and old faces but did not collect recognition memory data. Likewise, Melinder, Gredebäck, Westerlund, and Nelson (2010) examined ERPs for young and old faces but did not collect recognition memory data. Other studies have investigated memory for same-and other-age faces but have used dependent measures that fall outside the scope of the meta-analyses reported (e.g., Bartlett, Strater, & Fulton, 1991; Lindholm, 2005; List, 1986; McGillivray & Castel, 2010; Yarmey, 1993) . In addition, several studies have tested participants' memory for upright and inverted sameand other-age faces (e.g., Cassia, Kuefner, et al., 2009; Cassia, Picozzi, et al., 2009; Crookes & McKone, 2009; Kuefner, Cassia, Picozzi, & Bricolo, 2008; Perfect & Moon, 2005) . Only data for upright faces were included in the meta-analyses reported. An additional study (Kuefner et al., 2010) only presented participants with the upper halves of same-age and other-age faces and was excluded. Finally, one study was excluded because the stimuli used were line drawings (McKelvie, Standing, St. Jean, & Law, 1993) . We excluded data for inverted faces, halves of faces, or line drawings so as to base conclusions solely on data that reflected a natural presentation of the face. 4 As noted previously, several studies (e.g., Anastasi & Rhodes, 2005 Firestone et al., 2007) had participants make judgments of the age of the individual during the encoding phase. One could argue that encoding tasks that specifically focus on the age of the face may be qualitatively different from other encoding tasks. However, analyses indicated that attending to age during encoding resulted in the same effect size as other forms of item-specific encoding. Thus, these tasks are grouped together for present purposes. H ϭ provided data for the meta-analysis of hits; F ϭ provided data for the meta-analysis of false alarms; D ϭ provided data for the meta-analysis of discriminability; R ϭ provided data for the meta-analysis of response criterion; C ϭ child; Y ϭ young; M ϭ middle; O ϭ older adult; Self
Used a continuous task such that participants studied one face and were then tested on that face across a number of faces in succession (see footnote 4).
b
Participants studied and were tested in two blocks consisting of 15 study items and 30 test items (15 targets, 15 lures).
c Participants studied and were tested in three blocks consisting of eight studied faces followed by eight test
The retention interval was 40 -60 min with the value listed comprising the midpoint. The data reported were collapsed across participants who studied 20 or 40 items and were tested on 40 or 80 items-data were coded at the midpoint of these ranges.
f Participants studied and were tested in two blocks consisting of 20 study items and 40 test items (20 targets, 20 lures).
g Participants studied and were tested in two blocks consisting of 30 study items and 60 test items (30 targets, 30 lures). face as "old" (previously studied) or "new" (not previously studied) and forced-choice recognition tests, which require the participant to identify a studied face amid one or more foils. 5 Studies that used a lineup as the criterion test were coded separately. Such studies typically involve observing a single individual in a long encoding phase (e.g., in a video simulating a crime), followed by a test in which the target may or not be present amid five to six lures (e.g., Rose, Bull, & Vrji, 2003; Rose et al., 2005) . Given these distinct methodological differences, we separated performance on lineups from other types of tests. Finally, M. G. had participants study pairs of faces consisting of opposite sex couples of the same age or a different age. Participants were administered an associative recognition test, which required them to endorse pairs of faces that were studied and to reject pairs of faces that were not studied. Thus, the type of test was coded as a categorical variable with levels of item recognition, forced choice, lineup, and associative recognition.
Type of photograph at test. The target face presented at test may be either an alternate photograph of the same individual or the same photograph presented in the study phase. Most commonly, the alternate photograph involves the same individual in a different pose (e.g., Anastasi & Rhodes, 2005; Harrison & Hole, 2009; D. B. Wright & Stroud, 2002) . Studies that use a different photograph of the same individual may reflect the purest test of the OAB because participants must recognize the individual studied rather than an idiosyncratic aspect of a previously studied picture (cf. Bruce & Young, 1986; Vokey & Read, 1992) . Thus, type of photograph at test was coded as a categorical variable with levels of same photograph, different photograph, combined, or unspecified. The designation combined reflects one study (Bartlett & Leslie, 1986 ) that used a within-subjects manipulation of the same and different photographs of studied individuals.
Time at test.
Most studies allowed participants to make recognition decisions at their own pace. Such self-paced studies can be contrasted with other studies (e.g., Anastasi & Rhodes, 2005; ) that gave participants a fixed amount of time, ranging from 2-10 s, to make recognition decisions. Because the majority of studies used a self-paced procedure, we coded time at test as a categorical rather than continuous variable with levels of self-paced, 5-10 s, and less than 5 s.
Publication status. Each study was coded for its status as published or unpublished. Effect sizes derived from unpublished studies permit an examination of whether those experiments accepted for publication provide a different estimate of the true effect size than do unpublished studies.
Continuous variables. Several continuous variables pertaining to methodological characteristics of each study were coded. This included the presentation rate for each face (encoding duration), the number of faces presented prior to the test (number of items at encoding), the amount of time between the end of the encoding phase and the beginning of the test phase (retention interval), and the number of items presented at test (number of test items).
Effect-Size Calculation
All calculations of effect sizes and analyses were carried out using Comprehensive Meta-Analysis (Version 2.0; Borenstein, Hedges, Higgins, & Rothstein, 2005) . In the meta-analyses reported, effect sizes were calculated as the difference between the mean value of the same-age and other-age conditions (for the dependent measure of interest) divided by the pooled standard deviations. Equation 1 can be used to calculate Cohen's d:
where M SA is the mean of the same-age condition (for the dependent measure of interest), M OA is the mean of the other-age condition (for the dependent measure of interest), n SA is the number of participants in same-age group, n OA is the number of participants in the other-age group, s SA is the standard deviation of the same-age group (for the dependent measure of interest), and s OA is the standard deviation of the other-age group (for the dependent measure of interest). Cohen's d introduces a small bias that can lead to overestimates of effect size. This bias is eliminated by using the following correction factor, J:
where the degree of freedom is n SA ϩ n OA Ϫ 2. The product of J and Cohen's d thus provides an unbiased estimate of the effect size that is often referred to as Hedges's g (Hedges, 1981) :
For purposes of the present meta-analyses, all effect sizes were examined in terms of Hedges's g. Positive values of g indicate larger effect sizes for the same-age condition on the dependent measure of interest, and negative values of g indicate larger effect sizes for the other-age condition on the dependent measure of interest. When means and standard deviations (or standard errors) were not available, effect sizes were calculated using formulas that give d when provided with t, F, or a p value (see, e.g., Borenstein, 2009 , for formulas).
6 5 Several studies used continuous (i.e., delayed-match-to-sample) item or forced-choice tests (e.g., Kuefner et al., 2008 Kuefner et al., , 2010 Mondloch et al., 2006) . In a continuous recognition test, participants typically study a face for a brief duration and are then immediately presented with a test face, requiring the participant to identify the face as studied or not (item recognition) or presented with two faces and asked to choose which face was studied (forced-choice recognition). This sequence of a study trial followed by a test trial continues until the stimulus set is exhausted. Given the paucity of such studies, we have collapsed continuous recognition tests into the general categories of item recognition and forced-choice recognition. As well, given that the retention interval, number of items at encoding, and number of items at test were examined as continuous variables, any variability in effect sizes evident when using a continuous procedure should be captured by these variables. 6 Test statistics reported by researchers conducting studies using withinsubjects manipulations of face age may inflate the resulting effect size (Dunlap, Cortina, Vaslow, & Burke, 1996) unless one corrects for the correlation between means. This was only necessary to calculate four effect sizes for discriminability from Bäckman (1991) and three effect sizes for hits from Rodin (1987) . Although correlations were not reported for those studies, we obtained correlations between same-age and other-age faces for hits and discriminability for 14 studies comprising 49 different effect sizes and 1,630 participants. We then imputed the mean weighted correlations across these studies (r ϭ .38 for hits and r ϭ .27 for discriminability) when calculating effect sizes (see Borenstein, 2009, for formulas) . Analyses that excluded these effect sizes resulted in no departures from the data reported.
All effect sizes were weighted as a function of the sample size. Specifically, weights (w i ) were calculated as the inverse of the conditional variance (v i )-that is, 1/v i , which in turn is inversely proportional to the study sample size. The conditional variance is calculated as follows:
where n SA is the sample size of the same-age condition, n OA is the sample size of the other-age condition, and g is the effect size. Because weights are calculated as the inverse proportion of the conditional variance (i.e., w i ϭ 1/v i ), larger weights will be derived from studies with larger sample sizes. Thus, studies with larger sample sizes, which presumably provide a more accurate estimate of the population effect size, are given more weight than studies with smaller sample sizes (see Shadish & Haddock, 2009 , for a more detailed discussion of these issues).
Random-effects models were used in the analyses reported (see the Method of Analysis sections for additional information on the logic of such models). Whereas fixed-effects models only account for variability reflected by sampling error (v i ), random-effects models also include between-studies variation ( 2 ; see Hedges & Vevea, 1998 , for details of this calculation). As such, the conditional variance for the random-effects models used, denoted v i ‫ء‬ , is given by Equation 5 (adapted from Hedges & Vevea, 1998) :
where v i is the within-studies sampling variation and 2 is the between-studies variation.
It should be noted that 30 of the effect sizes for the metaanalysis of hits and 36 of the effect sizes for the meta-analysis of false alarms were derived from studies that used lineups as the criterion test. Such studies produced dichotomous outcomes, as participants made a single choice as to whether a previously studied individual was present in a lineup (although several studies also used target-absent lineups whereby a previously studied individual was not present in the lineup). For example, consider a hypothetical study in which 100 participants see a video of an individual committing a crime, with 50 participants exposed to an individual of the same age in the video and 50 participants exposed to an individual of another age in the video. Suppose participants were then provided a lineup in which the individual in the video was presented along with five lures. One could measure hits by examining the number of participants who made a correct identification as well as the number of individuals making incorrect identifications. Table 2 provides hypothetical data for such a study. Columns, denoted X, refer to the number of participants making a correct compared with an incorrect identification. The rows, denoted Y, specify the age of the target face. Effect sizes for such dichotomous outcomes can be derived by calculating an odds ratio (OR), which is given by Equation 6 (adapted from Fleiss & Berlin, 2009) :
Thus, for the hypothetical data provided in Table 2 , the odds ratio would be calculated as (28 ϫ 29)/(21 ϫ 22) ϭ 1.76. As such, this would indicate that the odds of identifying an individual from the same age group were 1.76 times greater than the odds of identifying an individual from another age group. The odds ratio is indeterminate when one of the cells is equal to 0 and thus, following prior recommendations (e.g., Gart & Zweifel, 1967) , 0.5 was added to each cell before calculating an odds ratio (the adjusted odds ratio for the hypothetical data from 
where ln(o) is the natural logarithm of the (adjusted) odds ratio and is the mathematical constant (approximately 3.14159). For the hypothetical data provided in 
Method of Analysis
Following Hedges and Vevea (1998; see also Raudenbush, 2009 ), we used a random-effects model. Random-effects models assume that all treatments have been randomly sampled from a population of possible treatments, with the corollary that sampling error is calculated as variance relating to both random effects and estimation variance (Hedges & Vevea, 1998; see Equation 5 ). Effect-size estimates include both sources of variance and thus will be more conservative, with larger confidence intervals, than estimates from fixed-effects models, which only account for estimation variance. However, random-effects models have the advantage of permitting the meta-analyst to make generalizations to the universe of possible studies rather than inferences confined to the particular set of studies examined.
Analyses began by determining whether all effect sizes were homogeneous (Q T ). The Q T statistic has an approximate chi-square distribution with k Ϫ 1 degrees of freedom, where k is the number of studies. A significant Q T statistic indicates that there is significant unexplained heterogeneity among the effect sizes examined and likewise serves as a test of whether the between-studies variance component ( 2 ) exceeds zero (Shadish & Haddock, 2009 ). The proportion of total variation in Q T that is attributable to heterogeneity rather than chance is reported via the I 2 statistic (Higgins & Thompson, 2002; Higgins, Thompson, Deeks, & Altman, 2003) . Variation between levels of a categorical variable was tested using the between-groups fit statistic (Q B ). This test is analogous to the one-way analysis of variance omnibus F test for variation of group means, and a significant Q B indicates that the average weighted effect size differed across groups. The effect of continuous variables (e.g., study duration) was estimated by the weighted methods of moments, with weighting done in the same manner used to calculate effect sizes. The unstandardized regression coefficient derived (b j ) can be tested by dividing by the standard error of the estimated coefficient. In addition to this test, we also calculated the 95% confidence interval (CI). A statistically reliable coefficient indicates that there was a reliable relationship between the variable of interest and effect sizes.
Results and Discussion
Descriptive statistics for each measure (hits, false alarms, discriminability, and response criterion) from the studies examined are presented in Table 3 . Given that different criterion tests have been used, these data are broken down by the type of test. In addition, although these data are unweighted, means weighted by sample size are essentially identical to those depicted in the table. As can be seen, there appears to be a mild advantage for recognition of same-age faces, evident in higher levels of hits, lower levels of false alarms, and superior discriminability, relative to other-age faces. In the following sections, we report meta-analyses of each of these dependent measures. Unless otherwise noted, the alpha level for all statistical tests was set to .05.
Meta-Analysis of Hits
Figure 1 displays a stem-and-leaf plot of mean weighted effect sizes for hits. Thirty-one (25.20%) of the effect sizes were negative, 86 (69.92%) were positive, and six (4.88%) were at zero. An examination of the figure indicates that the distribution is approximately normal with a slight positive skew (skewness ϭ .19). We analyzed these data for outliers by classifying any effect size that was 3 standard deviations above or below the mean as an outlier. On the basis of this criterion, one outlier was present (g ϭ 1.55). This effect size was included in the analyses to be reported; however, additional analyses were also conducted that excluded this outlier. Those analyses resulted in no substantive departures from the data reported.
The average weighted effect size for hits was significant (g ϭ 0.23, 95% CI [0.17, 0.30]), indicating that hits were reliably higher for same-age compared with other-age faces, consistent with an OAB. In addition, effect sizes were clearly not homogeneous, as there was substantial heterogeneity (Q T ϭ 318.22, p Ͻ .001). The I 2 value (61.66%) indicates that well over half of the variation in effect sizes was due to heterogeneity.
Analysis of categorical variables. Table 4 presents a summary of main effect analyses of categorical variables for the analysis of effect sizes for hits, including the number of studies for each level of a moderator variable (N), the number of effect sizes examined (k), the mean weighted effect size (g), and the 95% CI. The test of Q B (with degrees of freedom equivalent to the number of groups for a variable minus 1) was used to determine whether the levels of a categorically coded variable differed significantly from each other.
Analysis of the effect of the age of the participants or age group (children, younger adults, middle-aged adults, older adults), did not yield reliable differences between groups (Q B ϭ 0.92, p ϭ .82). Whereas effect sizes for young and older adults reliably differed from zero, those for children and middle-aged adults did not.
The effect of type of encoding (self-directed, item specific, elaborative) did not yield reliable differences between groups (Q B ϭ 0.26, p ϭ .88). Only effect sizes for elaborative encoding did not differ from zero.
The effect of intention (intentional encoding, incidental encoding, unspecified) did not yield reliable differences between groups (Q B ϭ 1.40, p ϭ .50). Only effect sizes for studies using intentional and incidental encoding differed from zero.
Analysis of the effect of the type of test (item recognition, forced choice, lineup, associative recognition) indicated that effect sizes were marginally, but not reliably, different from each other (Q B ϭ 6.37, p ϭ .095). This marginal difference may reflect the fact that effect sizes were smallest for lineups, which did not differ from zero. Specifically, if data for lineups are removed from the analysis, the Q B statistic is markedly reduced (Q B ϭ 1.01, p ϭ .65).
Analysis of the effect of the type of photograph at test (same photograph, different photograph, combined, not specified) did not yield reliable differences between groups (Q B ϭ 2.58, p ϭ .46). All effect sizes reliably differed from zero with the exception of the combined condition (g ϭ 0.17).
The effect of time at test (self-paced, 5-10 s, less than 5 s) did not yield reliable differences between groups (Q B ϭ 1.84, p ϭ .40). All effect sizes were reliably greater than zero.
Finally, analysis of the effect of publication status (published, unpublished) indicated that effect sizes did not reliably differ for Note. SA ϭ same-age; OA ϭ other-age; dЈ ϭ discriminability; CЈ ϭ response criterion.
unpublished compared with published studies (Q B ϭ 2.32, p ϭ .13). Analysis of continuous variables. Table 5 presents a summary of the analyses of continuous variables for effect sizes for hits, including the coefficient, the standard error of this coefficient, the 95% CI of the coefficient, and the corresponding Z test of the coefficient. Z values that exceed 1.96 indicate that the predictor variable of interest is reliably related to effect sizes. As can be seen, none of the variables examined were reliably related to the magnitude of effect sizes.
Summary of the meta-analysis of hits. Overall, same-age faces were associated with a significantly greater level of hits than other-age faces (g ϭ 0.23). There was a marginal difference in effect sizes as a function of the type of test, with lineups yielding the smallest effect sizes. No other variables appeared to reliably moderate effect sizes.
Meta-Analysis of False Alarms
Figure 2 displays a stem-and-leaf plot of mean weighted effect sizes for false alarms. Eighty-one (63.78%) of the effect sizes were negative, 39 (30.71%) were positive, and seven (5.51%) were at zero. An examination of the figure indicates that the distribution was generally normal with a slight negative skew (skewness ϭ Ϫ.23). As well, no outliers were present.
The average weighted effect size for false alarms was significant (g ϭ Ϫ0.23, 95% CI [Ϫ0.31, Ϫ0.16]). The direction of the effect size indicates that the level of false alarms was reliably greater for other-age compared with same-age faces, consistent with an OAB. In addition, effect sizes were not homogeneous (Q T ϭ 463.54, p Ͻ .001), with almost three quarters of the variation in effect sizes due to heterogeneity (I 2 ϭ 72.82%). Analysis of categorical variables. Table 6 presents a summary of main effect analyses of categorical variables for the analysis of effect sizes for false alarms. The effect of age group (children, younger adults, middle-aged adults, older adults) was reliable (Q B ϭ 26.93), as the average weighted effect size differed on the basis of the age group tested. Only the mean weighted effect size for younger adults reliably differed from zero (g ϭ Ϫ0.41), suggesting that only younger adults had reliably fewer false alarms to same-age relative to other-age faces. If the young adult data are removed, the remaining effect sizes no longer reliably differ (Q B ϭ 0.57, p ϭ .75).
The effect of type of encoding (self-directed, item specific, elaborative) did not yield reliable differences between groups (Q B ϭ 0.27, p ϭ .88). In contrast to the self-directed and itemspecific conditions, effect sizes for the elaborative condition did not differ from zero (g ϭ Ϫ0.14).
The effect of intention (intentional encoding, incidental encoding, unspecified) did not yield reliable differences between groups (Q B ϭ 0.35, p ϭ .84). All effect sizes reliably differed from zero.
Analysis of the effect of the type of test (item recognition, forced choice, lineup, associative recognition) indicated that effect sizes did not reliably differ from each other (Q B ϭ 2.92, p ϭ .40). Only effect sizes for lineups did not reliably differ from zero (g ϭ Ϫ0.16, p ϭ .07).
Analysis of the effect of the type of photograph at test (same photograph, different photograph, combined, not specified) indicated that effect sizes were not reliably different from each other (Q B ϭ 3.51, p ϭ .32). All effect sizes reliably differed from zero with the exception of the combined condition (g ϭ Ϫ0.19). Given that the majority of effect sizes were calculated for the same photograph and different photograph conditions, we also compared those two conditions separately. That analysis indicated that effect sizes did not differ when a different photograph compared with the same photograph was used at test (Q B ϭ 1.47, p ϭ .23). Thus, the OAB did not vary on the basis of the type of photograph used at test.
The effect of time at test (self-paced, 5-10 s, less than 5 s) did not yield reliable differences between groups (Q B ϭ 2.73, p ϭ .26). Only effect sizes for studies allotting less than 5 s at test did not differ from zero.
Finally, analysis of publication status (published, unpublished) indicated that effect sizes were reliably greater for unpublished compared with published studies (Q B ϭ 8.55).
Analysis of continuous variables. Table 7 presents a summary of the analyses of continuous variables for effect sizes for false alarms. These data show only a marginal effect of retention interval (p ϭ .06). In particular, there was a positive relationship between effect sizes and retention interval, such that longer retention intervals were associated with positive effect sizes (i.e., a smaller or nonexistent OAB for false alarms). This may in part reflect the fact that studies using lineups as the criterion test Note. N ϭ number of studies; k ϭ number of effect sizes; g ϭ mean weighted effect size; Q between ϭ heterogeneity between conditions. a Differences among effect sizes were marginally significant (p Ͻ .10). yielded the smallest effect sizes for false alarms (g ϭ Ϫ0.09) while also using longer retention intervals than many studies, including intervals of 1 week (e.g., Goodsell, Neuschatz, & Gronlund, 2009; Memon et al., 2003; D. B. Wright & Stroud, 2002) . Indeed, when these data were reanalyzed after excluding those studies that used a lineup as the final criterion test, the length of the retention interval was unrelated to the magnitude of effect sizes (Z ϭ 0.97, p ϭ .33). Summary of the meta-analysis of false alarms. Overall, false alarms were more likely for other-age compared with sameage faces (g ϭ Ϫ0.23). Two variables reliably moderated the magnitude of effect sizes for false alarms. Specifically, younger adults exhibited lower levels of false alarms for same-age relative to other-age faces, whereas children and older adults showed no difference in false alarms on the basis of face age. As well, the published literature yielded smaller effect sizes than the unpublished literature and, among the continuous variables examined, only retention interval was marginally related to the magnitude of effect sizes. However, when studies using lineups were excluded from the analyses, the length of the retention interval was no longer related to the magnitude of effect sizes.
Meta-Analysis of Discriminability
Figure 3 displays a stem-and-leaf plot of mean weighted effect sizes for discriminability. Seventeen (19.54%) of the effect sizes were negative, 68 (78.16%) were positive, and two (2.30%) were at zero. An examination of the figure indicates that the distribution was generally normal with a moderate positive skew (skewness ϭ .58). No outliers were present.
The average weighted effect size for discriminability was significant (g ϭ 0.37, 95% CI [0.28, 0.45]). That is, participants exhibited reliably better discriminability for same-age compared with other-age faces, consistent with an OAB. In addition, effect sizes were not homogeneous (Q T ϭ 297.84, p Ͻ .001), and nearly three quarters of the variation in effect sizes was due to heterogeneity (I 2 ϭ 71.13%). Analysis of categorical variables. Table 8 presents a summary of main effect analyses of categorical variables for the analysis of effect sizes for discriminability. As noted previously, experienced-based theories are best tested via measures of discriminability. Support for a narrow version of an experienced-based theory would come from finding that the OAB is evident across age groups. In contrast, asymmetry in the OAB across age groups (e.g., no OAB for older adults) would be consistent with the idea that more distant experiences drive the effect. Analysis of the effect of age group (children, younger adults, middle-aged adults, older adults) yielded marginal differences among effect sizes (Q B ϭ 7.15, p ϭ .07). All effect sizes reliably differed from zero with the exception of those of middle-aged adults (g ϭ 0.81, p ϭ .06), for which there were few effect sizes. Thus, children, younger adults, and older adults exhibited effect sizes that differed from zero (i.e., an OAB). Such data, particularly the finding that older adults exhibited a reliable effect size despite a lifetime of prior experiences in other age groups, are consistent with the notion that recent experiences rather than distant experiences drive the OAB.
The effect of type of encoding (self-directed, item specific, elaborative) was not reliable (Q B ϭ 2.69, p ϭ .26). Only effect sizes for the elaborative condition did not reliably differ from zero (g ϭ .25, p ϭ .23). The effect of intention (intentional encoding, incidental encoding, unspecified) did not yield reliable differences between groups (Q B ϭ 3.75, p ϭ .15). However, when discriminability was analyzed comparing only incidental (g ϭ 0.46) with intentional (g ϭ 0.29) encoding instructions, a reliable difference was evident (Q B ϭ 4.01). All effect sizes reliably differed from zero.
Analysis of the effect of the type of test (item recognition, associative recognition) did not yield reliable differences between groups (Q B ϭ 0.45, p ϭ .50). Each effect size was reliably greater than zero.
Analysis of the effect of the type of photograph at test (same photograph, different photograph, combined, not specified) indicated that effect sizes were marginally different from each other (Q B ϭ 6.63, p ϭ .08). All effect sizes reliably differed from zero with the exception of the unspecified condition that did not identify the nature of the photographs used (g ϭ 0.26). Follow-up analyses, limited to studies using the same or a different photograph, indicated that effect sizes were reliably larger when the test used a different photograph compared with the same photograph (Q B ϭ 6.48). Note. N ϭ number of studies; k ϭ number of effect sizes; g ϭ mean weighted effect size; Q between ϭ heterogeneity between conditions. a Differences among effect sizes were statistically significant (p Ͻ .05). The effect of time at test (self-paced, 5-10 s, less than 5 s) did not yield reliable differences between groups (Q B ϭ .21, p ϭ .90). Only effect sizes for studies allotting less than 5 s at test were not reliably greater than zero.
Finally, analysis of publication status (published, unpublished) indicated that effect sizes were reliably greater for unpublished compared with published studies (Q B ϭ 6.16).
Analysis of continuous variables. Table 9 presents a summary of the analyses of continuous variables for effect sizes for discriminability. These data show that none of the continuous variables were reliably related to the magnitude of effect sizes.
Summary of the meta-analysis of discriminability. Overall, discriminability was reliably better for same-age compared with other-age faces (g ϭ 0.37). Several moderator variables had an impact on the magnitude of effect sizes. Specifically, effect sizes marginally differed across age groups, incidental encoding instructions yielded larger effect sizes than intentional encoding instructions, and effect sizes were reliably larger when the final criterion test used different photographs. In addition, unpublished studies yielded reliably larger effect sizes than published studies. Most important, the OAB was evident in children, younger adults, and older adults. Such data indicating an OAB across age groups, particularly data for older adults, suggests that more recent experiences drive the OAB rather than more distant prior experiences. We return to this finding in the General Discussion section.
Meta-Analysis of Response Criterion
Figure 4 displays a stem-and-leaf plot of mean weighted effect sizes for response criterion. Thirty-five (51.47%) of the effect sizes were negative, 32 (47.06%) were positive, and one (1.47%) was at zero. An examination of the figure indicates that the distribution was generally normal with a moderate negative skew (skewness ϭ Ϫ.32). No outliers were present.
As noted previously, criterion was examined via the measure CЈ. Given that higher values of CЈ denote a more conservative criterion, positive effect sizes are indicative of a more conservative criterion for same-age relative to other-age faces and negative effect sizes are indicative of a more liberal criterion for same-age faces relative to other-age faces. The average weighted effect size for response criterion did not differ from zero (g ϭ Ϫ0.01, 95% CI [Ϫ0.07, 0.05]). Thus, measured response criterion did not differ for same-compared with other-age faces. In addition, effect sizes were not homogeneous (Q T ϭ 237.27, p Ͻ .001) and almost three quarters of the variation in effect sizes was due to heterogeneity (I 2 ϭ 71.76%).
Analysis of categorical variables. Table 10 presents a summary of main effect analyses of categorical variables for the analysis of effect sizes for response criterion. Analysis of the effect of age group (children, younger adults, middle-aged adults, older adults) was reliable (Q B ϭ 26.54). In particular, whereas older adults exhibited more liberal responding for same-age faces, younger adults exhibited more conservative responding for sameage faces. Effect sizes reliably differed from zero for those groups but did not differ from zero for children (g ϭ Ϫ0.12, p ϭ .28) or middle-aged adults (g ϭ 0.53, p ϭ .12), for which there were little data.
The effect of type of encoding (self-directed, item specific, elaborative) did not yield reliable differences between groups (Q B ϭ 0.29, p ϭ .87). As well, effect sizes did not reliably differ from zero.
The effect of intention (intentional encoding, incidental encoding, unspecified) did not yield reliable differences between groups (Q B ϭ 0.58, p ϭ .75). No effect size reliably differed from zero.
Analysis of the effect of the type of test (item recognition, associative recognition) indicated that effect sizes did not differ (Q B ϭ 0.80, p ϭ .37). Effect sizes reliably differed from zero for both types of tests.
Analysis of the effect of the type of photograph at test (same photograph, different photograph, combined, not specified) indicated that effect sizes were not reliably different from each other (Q B ϭ 1.24, p ϭ .74). None of the effect sizes reliably differed from zero.
The effect of time at test (self-paced, 5-10 s, less than 5 s) did not yield reliable differences between groups (Q B ϭ .25, p ϭ .88). None of the effect sizes were reliably greater than zero.
Finally, analysis of publication status (published, unpublished) indicated that effect sizes did not differ for unpublished compared with published studies (Q B ϭ 0.37, p ϭ .54).
Analysis of continuous variables. Table 11 presents a summary of the analyses of continuous variables for effect sizes for response criterion. These data show that none of the continuous variables were reliably related to the magnitude of effect sizes.
Summary of the meta-analysis of response criterion. Overall, effect sizes for response criterion did not differ for same-age compared with other-age faces (g ϭ Ϫ0.01). However, given that there was significant heterogeneity among effect sizes, we analyzed potential moderators. Those analyses showed that only age group moderated the magnitude of effect sizes. Specifically, whereas younger adults exhibited more conservative responding to same-age faces, older adults exhibited more liberal responding to same-age faces. All other variables had no impact on effect sizes.
General Discussion
The meta-analyses reported examined the finding that memory is superior for individuals of one's own age group compared with individuals of another age group (i.e., the OAB). Results showed that the OAB is indeed a robust effect. That is, although there was no OAB for response criterion (g ϭ Ϫ0.01), mean weighted effect sizes were reliably greater than zero for hits (g ϭ 0.23), false alarms (g ϭ Ϫ0.23), and discriminability (g ϭ 0.37). Translated to an odds ratio, hits were approximately 1.55 times more likely for same-age than other-age faces and false alarms were approximately 1.55 times less likely for same-age than other faces. As well, discriminability was approximately 1.99 times greater for same-age compared with other-age faces. Within Cohen's (1988) nomenclature, these effect sizes can be characterized as small (hits, false alarms) to moderate (discriminability) in magnitude. Thus, the interaction of the age of the rememberer and the age of the target influences recognition memory for faces.
Moderators of the OAB
Several variables reliably moderated the magnitude of effect sizes, whereas others had no impact on effect sizes. The type of test resulted in marginal differences in effect sizes for hits, likely because studies with lineups yielded the smallest effect sizes. The reason for this is not readily apparent, but the vast methodological Note. N ϭ number of studies; k ϭ number of effect sizes; g ϭ mean weighted effect size; Q between ϭ heterogeneity between conditions. a Differences among effect sizes were marginally significant (p Ͻ .10). b Differences among effect sizes were statistically significant (p Ͻ .05).
differences between studies using lineups and studies that present a succession of faces may account for the differences obtained. The amount of time allotted for a decision at test had no impact on the magnitude of effect sizes; neither did intention, with the exception of effect sizes for discriminability. The type of encoding also had no impact on effect sizes, suggesting that the particular manner that participants study faces did not impact the magnitude of effect sizes. This may indicate that the OAB is relatively automatic and therefore largely insensitive to the manner of encoding. However, the range of encoding manipulations has not been exhausted (see the Future Directions section) so we regard these conclusions as tentative. Effect sizes were reliably larger for discriminability when a different photograph from the encoding phase was used at test. This may suggest that using a different photograph represents a purer test of the OAB. That is, when identical photographs are used at study and test, recognition may be driven by memory for the identity of the individual or by idiosyncratic features of the photograph (e.g., lighting, shadowing) that are independent of identity. Thus, using a different photograph necessitates that the rememberer rely on identity-specific information rather than information specific to the photograph. Finally, among the continuous variables examined, only the duration of the retention interval was related to effect sizes for false alarms, with longer intervals associated with a positive effect size. Given that a negative effect size (i.e., more false alarms for other-age than same-age faces) is indicative of an OAB, such data suggest that the OAB was weaker or nonexistent at longer interval, although a follow-up analysis indicated that this was largely confined to studies using lineups. However, of greatest importance are those data that bear on theoretical accounts of the OAB, discussed in the sections that follow.
An Experience-Based Account of the OAB
As noted previously, the predominant theoretical accounts of the OAB suggest that it reflects more extensive experience with members of the same age group relative to other age groups. Such experience facilitates perceptual expertise for same-age relative to other-age faces, enhancing recognition memory for same-age faces. Evidence for an experienced-based account comes from several sources. For example, self-reported contact with other age groups diminishes the magnitude of the OAB and predicts recog- nition of other age faces (Chance et al., 1986; Ebner & Johnson, 2009; . As well, individuals who have had extensive contact with another age group exhibit enhanced memory for that age group relative to individuals who have not had such extensive contact (Cassia, Kuefner, et al., 2009; Cassia, Picozzi, et al., 2009; Harrison & Hole, 2009; Kuefner et al., 2008 Kuefner et al., , 2010 .
Thus, experience appears to play a significant role in memory for same-age compared with other-age faces. We examined two variants of an experience-based account. One account suggests that prior experience as a member of multiple age groups may provide sufficient expertise to drive recognition throughout a lifetime (cf. Cassia, Kuefner, et al., 2009) . For example, an older adult was once a child, younger adult, and middle-aged adult and may have acquired sufficient expertise with these groups to facilitate recognition of other-age faces. Thus, age groups with opportunities to develop expertise with other-age faces may be less likely to exhibit the OAB, consistent with several reports of younger adults but not older adults demonstrating the OAB (e.g., Bartlett & Leslie, 1986; Havard & Memon, 2009; M. G. Rhodes et al., 2008; Wiese, Schweinberger, & Hansen, 2008 ). An alternative experience-based account suggests that only the most recent experiences contribute to the OAB (Hills & Lewis, 2011; cf. O'Neil & Webster, 2011) . Based on the premise that the most frequent, recent experiences will be with members from one's own age group, this would suggest that the OAB would be prevalent for all age groups (but Note. N ϭ number of studies; k ϭ number of effect sizes; g ϭ mean weighted effect size; Q between ϭ heterogeneity between conditions. a Differences among effect sizes were statistically significant (p Ͻ .05). see Cassia, in press, for a different version of this account). We tested this via a meta-analysis of discriminability with those data showing that the OAB was present for children, younger adults, and older adults. Data for older adults are most illuminating because, unlike children and younger adults, they have had a lifetime of experience in other age groups. Given that older adults still exhibited an OAB, we conclude that more recent experiences drive the OAB. What role would experience have in influencing face recognition? One possibility is that experience might change the manner in which faces are processed during encoding (but see Valentine, 1991 , for a different account of the influence of experience). For example, prior experience may increase the probability that one focuses on configural information (e.g., Gauthier & Tarr, 1997; see Maurer, Le Grand, & Mondloch, 2002 , for a review of the nature of configural information in face recognition) during encoding, such as the spatial relations between the features of the face (e.g., the distance between the nose and mouth) or the way that features of the face combine to create the face as a whole. In contrast, less experience may lead to a focus on component features of the face that are not diagnostic at retrieval. A prediction from this perspective is that manipulations that hinder configural encoding should disproportionately disrupt memory for ingroup faces, which should be associated with more extensive experience, than outgroup faces (e.g., Tanaka, Kiefer, & Bukach, 2004) .
One common method of disrupting configural encoding is to invert faces. Prior work suggests that inversion disrupts memory for faces more than it does for other objects (Diamond & Carey, 1986; Yin, 1969) , likely because inversion impedes access to configural information in the face. As well, several studies have shown that inversion disrupts memory for own-race faces more than it does for memory for other-race faces (e.g., G. Rhodes et al., 1989) and that the disproportionate inversion effect for own-race faces may be related to the amount of contact with another race (e.g., Hancock & Rhodes, 2008) . A similar logic has been applied to the OAB. That is, if faces from one's own age group are more likely to promote configural encoding, then the decrement in performance wrought by inversion should be stronger for sameage compared with other-age faces. Initial investigations were inconsistent with this prediction (Mondloch, Maurer, & Ahola, 2006; Perfect & Moon, 2005) . For example, Perfect and Moon (2005) tested older and younger adults' memory for upright and inverted faces of same-age and other-age individuals. They reported a robust OAB but no impact of inversion on the OAB.
However, several recent studies have examined the inversion effect for same-age and other-age faces and its interaction with experience. For example, Kuefner et al. (2008) tested adults' memory for upright and inverted faces of adults and children. An inversion effect was apparent for both groups of faces but was of a smaller magnitude for faces of children, providing partial support for the idea that same-age faces are more likely than other-age faces to engender configural encoding. In another experiment, Kuefner et al. used the same procedure but tested preschool teachers with an average of approximately 16 years of experience with children. Results showed that preschool teachers exhibited a robust inversion effect for same-age and other-age faces, consistent with the notion that experience with children's faces was associated with stronger configural processing of such faces and no OAB. Similarly, Cassia, Picozzi, et al. (2009) tested maternity ward nurses (mean experience of 16 years) and age-matched controls' memory for pictures of upright and inverted faces of newborns and adults. Whereas controls exhibited an inversion effect for adult but not infant faces, maternity ward nurses exhibited an inversion effect for both groups of faces and a smaller OAB.
Another method of disrupting configural processing of faces is reflected in work on the face composite effect (Young, Hellawell, & Hay, 1987) . The face composite effect is the finding that participants perceive identical top halves of a face as different when they are coupled with different bottom halves. The illusion disappears if the bottom halves are misaligned (e.g., offset to the right) with the top half of the face. As such, the face composite effect is thought to reflect the fact that individual features are "glued" together into a gestalt that represents the whole face (i.e., holistic processing). Prior work suggests that the face composite effect may be stronger for own-race relative to other-race faces (e.g., Michel, Rossion, Han, Chung, & Caldara, 2006) or for any face deemed part of an ingroup (Hugenberg & Corneille, 2009) . Two studies have reported that the composite illusion is stronger for same-age compared with other-age faces (de Heering & Rossion, 2008; Kuefner et al., 2010) . However, the magnitude of the effect is moderated by experience. For example, de Heering and Rossion (2008) reported that, relative to age-matched controls, preschool teachers with at least one year of experience exhibited a similar composite effect for faces of children and adults. Thus, experience may facilitate holistic processing of faces.
In sum, several lines of data are compatible with an experienced-based account suggesting that perceptual learning of ingroup faces drives the OAB. Specifically, self-reported contact is related to the magnitude of the OAB (e.g., Chance et al., 1986; , such that individuals with extensive experience with another age group exhibit superior memory for that age group relative to controls (e.g., Harrison & Hole, 2009) and are more susceptible to manipulations that disrupt configural or holistic processing (e.g., Cassia, Kuefner, et al., 2009; Cassia, Picozzi, et al., 2009; de Heering & Rossion, 2008; Kuefner et al., 2008 Kuefner et al., , 2010 . Further, data from the meta-analysis of discriminability, particularly for older adults, suggests that the OAB reflects more recent experiences with one's current age group. However, there are alternative theoretical perspectives on the processes that drive the OAB, which we turn to next.
Social-Cognitive Theories of the OAB
Social-cognitive perspectives on ingroup/outgroup face recognition (e.g., Hugenberg, Young, Bernstein, & Sacco, 2010; Sporer, 2001) posit that superior recognition of ingroup faces results from an initial categorization of a face as belonging to an ingroup. A product of categorization as an ingroup face is that the perceiver engages in individuating encoding that facilitates recognition. In contrast, outgroup faces may be rapidly categorized on the dimension that denotes the outgroup (e.g., age, race, gender; see, e.g., Levin, 1996 Levin, , 2000 with subsequent encoding focusing on this category-relevant information at the expense of individuating information that supports recognition. In the context of the OAB, participants might attend to other-age faces only in regard to information that identifies the face as being of a particular age, whereas same-age faces might engender greater focus on informa-tion that makes the face unique within that category. As a result, same-age faces would be better remembered than other-age faces.
Several lines of evidence indicate that perceivers attend to age. For example, ERP data suggest that age information might comprise one aspect of precognitive processing of the face (Mouchetant-Rostaing & Giard, 2003 ; see also Wiese, Schweinberger, & Neuman, 2008) . In addition, individuals rapidly and accurately categorize age (e.g., Johnston et al., 1997) and can make accurate judgments of age (see M. G. Rhodes, 2009 , for a review) even after very brief presentations (e.g., Bruyer et al., 1991 Bruyer et al., , 2007 . Thus, it appears that individuals attend to age in a manner that might be largely obligatory.
Other research has examined explicit and implicit attitudes in younger and older adults toward ingroup and outgroup individuals. For example, Chasteen (2005) reported that younger adults perceived less similarity between their own age group and older adults than did a group of older adults tested (see also Ebner, Gluth, et al., 2011) . As well, C. I. Wright et al. (2008) had older and younger adults make valence ratings, assessing the degree to which older and younger faces were rated as positive or negative. Younger adults rated older faces as significantly more negative than young faces, whereas older adults exhibited no difference in valence ratings for young and old faces (see also Ebner, He, Fichtenholtz, et al., 2011) . These asymmetries in ratings differ from some other reports that both older and younger adults view older adults more negatively than they do younger adults on some explicit (Ebner, 2008; Gluth, Ebner, & Schmiedek, 2010; see Kite, Stockdale, Whitley, & Johnson, 2005 , for a review) and implicit measures. Nonetheless, prior work suggests that older and younger adults differ in their attitudes toward same-age and otherage individuals.
What influence do attitudes and ingroup/outgroup categorization have on the OAB? Despite a raft of speculation (e.g., Anastasi & Rhodes, 2005 Perfect & Moon, 2005; Rehnman & Hertlitz, 2006; Rodin, 1987) , direct evidence on the matter is sparse. examined the relation between explicit and implicit attitudes toward aging and memory for same-age and other-age faces in a group of older and younger adults. They observed no reliable relationship between such indices of attitudes and the OAB. Likewise, as noted previously, C. I. Wright et al. (2008) collected valence ratings for younger and older faces and reported that younger adults rated old faces as being more negative than younger faces. However, an OAB in recognition memory remained even when controlling for valence. Finally, Lindholm (2005) examined younger and older adults' memory for characteristics (e.g., gender, age, hair color, attire) of same-age and other-age targets. All participants rated how rewarding it would be to meet the target person. Although both groups rated meetings with same-age individuals as more rewarding, this measure of interest was unrelated to memory performance. Such findings echo other unsuccessful attempts in the own-race bias literature to link memory performance to attitudes toward same-and other-race individuals (e.g., Platz & Hosch, 1988 ; but see Cross, Cross, & Daly, 1971) .
A different approach has been to record eye movements during encoding as a measure of interest and attention to same-and other-age targets (e.g., Firestone et al., 2007; ; see also Slessor, Laird, Phillips, Bull, & Filippou, 2010) . For example, Firestone et al. (2007) tested younger and older adults' memory for same-age and other-age faces and reported different patterns of eye movements. Specifically, older adults spent more time sampling faces of younger adults, whereas younger adults sampled same-age and other-age faces equally. However, only older adults exhibited an OAB. Firestone et al. (2007) suggested that older adults might already encode same-age faces efficiently and thus did not need to sample such older faces as often as younger faces. reported that younger and older adults gazed longer at same-age relative to other-age faces during encoding (cf. Goldinger, He, & Papesh, 2009 ). In addition, gaze time was reliably related to the magnitude of the OAB.
Finally, participants' subjective impressions of age may play a role in the OAB. Consistent with this, Anastasi and Rhodes (2006, Experiment 2) had young and old participants study photographs of younger adults, older adults, and middle-aged individuals. During encoding, participants classified each individual as being a young adult, middle-aged adult, or older adult. Younger adults did not exhibit an OAB on the basis of chronological age but did exhibit an OAB when photographs were classified on the basis of their subjective age estimates. Thus, consistent with a socialcognitive account, the OAB was only present for photographs perceived to be of individuals from another age group. However, we note that this represents only a single experiment and remains to be replicated.
In all, the lack of data and the inconsistent patterns reported thus far make it unclear whether individuals disregard (Rodin, 1987) other-age faces at the expense of same-age faces. As well, theories contingent on ingroup/outgroup categorization are difficult to disentangle from perceptual expertise accounts. For example, extensive prior experience with a particular age group might influence gaze time rather than attitudes per se. Alternatively, categorization may beget differences in strategies that are themselves a function of prior expertise (Hugenberg et al., 2010; Sporer, 2001) . From this perspective, a comprehensive theory of the OAB may require an integration of perceptual learning and social-cognitive accounts. We describe such an account in the section that follows.
An Integration of Experience-Based and Social-Cognitive Theories of the OAB
The data reviewed thus far provide compelling evidence for a perceptual learning account of the OAB. For example, prior experience with faces of another age group facilitates recognition of other-age faces (e.g., Harrison & Hole, 2009 ) and experience with other-age faces predicts sensitivity to manipulations that are diagnostic of configural processing (e.g., Cassia, Kuefner, et al., 2009; Cassia, Picozzi, et al., 2009; Kuefner et al., 2008 Kuefner et al., , 2010 . Direct evidence for a social-categorization account appears scant, although some data indicate that participants gaze longer at sameage compared with other-age faces (Ebner, He, Fichtenholtz, et al., 2011; . However, we suggest that a categorization account has not been fully tested and that the most complete theory of the OAB will likely require elements of perceptual learning theories and those theories that suggest recognition is contingent on categorization. Thus, Hugenberg et al.'s (2010) categorizationindividuation model (CIM), developed as an explanation of the own-race bias, may provide a viable explanation of the OAB (see also Sporer, 2001 ).
Briefly, the CIM suggests that, when processing a face, individuals engage in categorization or individuation. When engaging in categorization, the rememberer is assumed to encode faces with respect to dimensions indicative of the category, a processing strategy that hinders later discrimination of that individual. In contrast, when engaging in individuation, the rememberer is assumed to attend to "facial characteristics that are identity diagnostic, rather than to characteristics that are category diagnostic" (Hugenberg et al., 2010 (Hugenberg et al., , p. 1170 . Such individuation will facilitate recognition, whereas categorization, which entails attending solely to information emblematic of the category, will hinder recognition. With respect to the OAB, we note two important determinants of processes at encoding proposed by the CIM. First, situational cues can have a substantial impact on whether participants engage in categorization or individuation. For example, although a younger college student might not typically attend to an older adult, he or she might be more likely to attend to such an individual if the older adult was a professor (Hugenberg et al., 2010) or coworker. Thus, faces elicit different levels of motivation to attend to individuating information, leading to differences in recognition. Second, rememberers differ in their expertise in individuating groups of faces, with more extensive experience enhancing the ability to extract individuating information. However, rather than simply suggesting that memory for ingroup faces will be positively related to expertise, Hugenberg et al. (2010) noted that individuation experience is only fully employed for faces that perceivers are motivated to individuate. Thus, in many cases, perceivers may not fully deploy the individuation capacities that they have previously accrued. From this perspective, individuation experience does not translate automatically into strong face encoding and memory. Rather, it is only when a target's identity is seen as sufficiently important that perceivers attend to the identity-diagnostic characteristics of those faces. (p. 1171) Thus, expertise will be most relevant when perceivers are motivated to extract identity-specific information.
Among the strongest lines of evidence for the CIM are differences in memory for perceptually ambiguous faces. For example, Bernstein et al. (2007) had participants study faces presented on a red or green background, with the red background denoting individuals putatively attending the same university and the green background denoting individuals attending a rival university. Results showed that recognition was superior for individuals depicted as being from the same university than from a rival university despite the fact that, across participants, there were no differences in target faces. From the perspective of the CIM, although the faces were perceptually ambiguous, participants were motivated to seek individuating information from own-university faces, facilitating subsequent recognition (see also Hugenberg & Corneille, 2009) . Additional work suggests that seeking individuating information may also eliminate the own-race bias (e.g., Hehman et al., 2010) .
Testing such a model in regard to the OAB would require that memory for same-age and other-age targets be examined under conditions that encourage individuation or categorization. For example, one might test younger adults' memory for older adults by labeling some faces as those of professors at their institution and labeling other faces as those of older adults from the community. Likewise, memory for children's faces could be tested by designating the faces as those from one's own school or from a nationally representative sample. These examples represent only a modicum of those that could be potentially examined, but such investigations are necessary for a true test of social-cognitive explanations of the OAB. For the present, on the basis of the evidence available and the meta-analyses reported, we conclude that a perceptual learning theory contingent on recent experiences provides the best account of the OAB. However, a complete theory will likely integrate social-cognitive mechanisms, such as those posited by the CIM. This may not only provide a viable account of recognition memory for same-age and other-age faces but also bear on accounts of age estimation (M. G. Rhodes, 2009 ), emotion recognition (e.g., Ebner & Johnson, 2009) , and identification of other features of same-age and other-age faces.
Limitations of the Meta-Analyses Reported
The goal for any meta-analysis is to provide an accurate, unbiased estimate of the true effect size across a range of well-defined studies. It is always possible that a population of unpublished studies with relevant data has gone unreported, perhaps because a manipulation did not produce a result investigators felt was suitable for publication (i.e., the "file drawer problem"; Rosenthal, 1979) . This not only leads to an overestimate of effect sizes but reduces the variability in reported effect sizes, yielding small confidence intervals around a biased mean.
Two methods were applied in the meta-analyses reported to address the file-drawer problem. First, significant efforts were made to obtain unpublished data. This yielded 15 effect sizes for hits and false alarms from unpublished sources and 13 effect sizes for discriminability and response criterion from unpublished sources. With the exception of response criterion, effect sizes were larger for unpublished compared with published studies. Thus, the effect sizes reported from published sources may be somewhat more conservative than the true effect size. Second, we calculated Rosenthal's (1979) fail-safe N, providing an estimate of the number of unpublished null results that would need to exist before one would conclude that overall results were due to sampling error (see Rosenthal, 1979 , for details of the calculation, but see Sutton, 2009 , for alternatives). Rosenthal recommended that the number of unpublished studies that may exist that would result in a null effect is unlikely if the fail-safe N exceeds 5k ϩ 10, where k is the number of effect sizes. For the meta-analysis of hits, the fail-safe N is 3,952 and far exceeds Rosenthal's tolerance level given 123 effect sizes (i.e., 5k ϩ 10 ϭ 625). For the meta-analysis of false alarms, the fail-safe N is approximately 3,774 and is well above Rosenthal's tolerance level with 127 effect sizes (i.e., 5k ϩ 10 ϭ 645). For the meta-analysis of discriminability, the fail-safe N is approximately 5,228 and is above Rosenthal's tolerance level with 87 effect sizes (i.e., 5k ϩ 10 ϭ 445). Thus, although relatively small, the effect sizes evident for the meta-analyses of hits, false alarms, and discriminability are unlikely to change as a result of the unpublished literature.
Aside from potential file-drawer problems, the current metaanalysis could only consider the range of variables examined thus far, limiting conclusions about moderator variables drawn from a small number of studies. For example, any conclusions about middle-aged adults and, to some extent, children, are necessarily tentative given that few studies have examined those age groups.
Thus, conclusions drawn from moderators with few effect sizes should be treated with caution, particularly as random-effects models are poorly suited for coping with small numbers of effect sizes (Hedges & Vevea, 1998) . We hope that this observation will spur continued investigation of the generality of the OAB across a variety of conditions.
Future Directions
A number of open questions remain with respect to the OAB. For example, as noted previously, a true test of social-cognitive explanations will require manipulations of situational cues that affect perceivers' motivation to individuate same-age and otherage faces. Evidence for a social-cognitive account would come from showing that recognition of other-age faces is facilitated when perceivers are motivated to individuate such faces or to perceive them as part of a larger ingroup (cf. Pauker et al., 2009) . Such experiments would serve to link the OAB and other ingroup face recognition advantages such as those related to race (Malpass & Kravitz, 1969) and gender (D. B. Wright & Sladden, 2003) . That is, although changes in age also change ingroup membership, making age distinct from other ingroup differences in recognition memory, a social-cognitive account would suggest that age is simply one of a number of dimensions that is used as a basis for classifying an individual as a member of an ingroup or outgroup. At present, such an experiment has yet to be conducted, but it would be a valuable addition to the literature.
As well, much remains to be understood about the impact of experience on recognition of same-age and other-age faces. In particular, few studies (e.g., He et al., 2011) have collected measures of experience, and future work may benefit from refining such measures. For example, older adults living within retirement communities may exhibit different patterns of data than would older adults living in other settings. Thus, further understanding how qualitatively different types of experiences contribute to face recognition will be valuable. In addition, although compelling, all prior work examining the influence of experience (e.g., Harrison & Hole, 2009; Kuefner et al., 2008) has come from testing populations that differ in the level of expertise with same-age and other-age faces. Other work in the own-race bias literature has manipulated the level of contact and/or experience with other-race faces by attempting to train recognition through continuous exposure to other-race faces. For example, Elliot, Wills, and Goldstein (1973) had White participants practice pairing a face of an Asian individual with a number; an associative memory task was then used such that participants were given a face and had to recall the number paired. Performance on a subsequent recognition task showed that participants who practiced learning faces of Asian individuals were better at recognizing novel Asian faces than were members of a control group given no training or training with faces of White individuals. Similar results have been reported by others (Lavrakas, Buri, & Mayzner, 1976; Malpass, Lavigueur, & Weldon, 1973) , although Lavrakas et al. (1976) observed that the benefits of training on recognition of other-race faces were not evident after 1 week. Nonetheless, the OAB literature might profit from examining experienced-based accounts using a similar strategy, with participants given training on other-age faces.
Manipulations that attenuate the own-race bias and may also attenuate the OAB have been given little attention. For example, Johnson and Fredrickson (2005) examined the impact of emotion on the own-race bias. In particular, prior to studying photographs of Black and White individuals, a group of White participants viewed videos that induced emotions of joy or fear (a control group watched a neutral video). The results showed that inducing joy entirely eliminated the own-race bias, a finding that was replicated even when emotion induction was done after encoding. Johnson and Fredrickson (2005) suggested that positive emotions led participants to more broadly construe which faces made up an ingroup. Little work has likewise examined the impact of emotion on the OAB and whether such a manipulation might alter which faces are deemed part of an ingroup (but see Ebner & Johnson, 2009 , for work with same-and other-age faces displaying different emotions). As well, the metacognitive and phenomenological experience of same-age and other-age faces remains largely unexplored. Some work suggests that memory for own-race faces is characterized by more recollective details (e.g., Marcon, Susa, & Meissner, 2009) , and participants are indeed more likely to report retrieving contextual information when remembering own-race faces (Horry, Wright, & Tredoux, 2010; Meissner, Brigham, & Butz, 2005) . It is unknown whether similar patterns would be evident for same-age faces. Such information will be crucial as researchers seek to understand those factors that influence memory for same-age and other-age individuals.
Summary and Implications
The reported meta-analyses examined the finding that memory is superior for individuals of one's own age group compared with individuals of another age group. Results showed that, relative to other-age faces, own-age faces engendered higher levels of hits, lower levels of false alarms, and superior discriminability. Theoretical consensus on the mechanisms that govern the OAB remains elusive, but the meta-analysis of discriminability is consistent with a perceptual expertise account, suggesting that the most recent experiences drive the OAB. A social-cognitive explanation, suggesting that categorization of an individual as an ingroup or outgroup member influences encoding, may also be viable, but that possibility remains to be fully tested. Nonetheless, on the basis of recent theory in the own-race bias literature (Hugenberg et al., 2010) , we suggest that the most comprehensive explanation of the OAB will likely integrate perceptual experience and socialcognitive perspectives.
The implications of the OAB are broad. Most important, for situations where there is a mismatch between the age of the rememberer and the age of a suspect and/or culprit, the data reported suggest that recognition accuracy will be reduced. This is all the more important given that older adults are frequently the target of scams (Federal Bureau of Investigation, n.d.; see also Jacoby & Rhodes, 2006) , most of which are presumably committed by perpetrators of a different age. As well, crimes against children may be most likely to be perpetrated by older individuals. Consequently, accurate identification of the culprit may be less likely when there is a mismatch between the age of the perpetrator and the age of the victim (but see data from the meta-analysis of hits indicating that effect sizes were smaller for studies using lineups). Given that eyewitness misidentification appears to be the leading cause of wrongful convictions (e.g., Scheck et al., 2000) , our data suggest that caution should be exercised when the age of a witness differs from the age of a suspect. Although we make no specific arguments for the weight the OAB should be given in legal proceedings, we do suggest that the interaction of the age of the witness and the age of the perpetrator should be given consideration when judging the accuracy of an identification. In all, the OAB joins a catalog of other studies indicating that recognition is superior for ingroup compared with outgroup individuals.
